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RESULTS 
 
 
 
− res is accumulated within the headgroup region,  
at the headgroup-chain interface  
− the outermost headgroup layer can comfort ~25% res (mol/mol), in 
the absence of a removal mechanism 
− diffusion or flip-flop are insufficient to transfer resveratrol to the 
inner monolayer 
− the insertion of res from the subphase induces  
-  a condensation of the lipid molecules 
-  an increase of headgroup layer thickness  
-  a simultaneous reduction of the average molecular area / lipid 
-  enforces a headgroup tilt angle change towards the layer normal 
− res partially reverses the impact of cholesterol in binary membranes 
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INTRODUCTION 
Neutron reflectometry (NR) readily reports on the impact of the natural 
antioxidant resveratrol with (solid supported) di-palmitoyl-phosphatidyl-
choline (DPPC) bilayers. Resveratrol (res) accumulates in between the 
headgroups up to ~25 mol% but is absent in the hydrophobic core. 
Upon res insertion, the average thickness and the interfacial rough-
ness of the headgroup layer are increased, and the PC headgroups tilt 
to a more upright orientation, with a reduction of their projected area. 
This effect is propagated into the hydrophobic core by changing the 
chain packing. In binary DPPC / cholesterol membranes, res has a 
similar effect on the neighbouring PC headgroups as in the cholesterol-
free membrane. It most probably locates on top of the hydroxyl group 
of the cholesterol in between the PC headgroups. It partially reverses 
the effect of cholesterol in biomembranes since the ordering effect of 
cholesterol on the hydrophobic core is absent when both, cholesterol 
and res, are present. 
Fig.1: Molecular structures 
of resveratrol (top),  
of cholesterol (middle)  
and of DPPC (bottom)  
EXPERIMENT 
Reflectometry experiments were performed at the ILL (Grenoble, 
France) using instruments FIGARO and D17. 
 
Fig.2: Schematics of a NR experiment on a membrane (left). 
Slab model of a solid supported model membrane (right). 
Slabs are numbered by n, arrows indicate neutron beam direction. 
Contrast was enhanced by selective deuteration of the membrane 
compartments and / or the subphase.  
Fig.3: Resveratrol 
distribution as depending 
on the preparation method: 
incubation from the 
subphase to Langmuir-
Schaeffer deposited film 
(left), or co-solvation with 
lipid followed by vesicle 
explosion (right)   
Fit parameters as obtained from 
incubation experiments are 
compiled into table 1, and from co-
solvation results into table 2.  
Jointly they support the model 
shown in Fig.3.  
Results from res applied to DPPC 
membranes with 5% cholesterol are 
presented in table 3. 
 
layer 
content n 
0% resveratrol 5% resveratrol 
t [Å] ρ [10-6 Å-2] σn,n+1 [Å] t [Å] ρ [10-6 Å-2] σn,n+1 [Å] 
inner 
headgroup 3 9±3 1.84 5±1 9±1 2.00±1 7±1 
tail 4 30±1 6.65±0.2 4±1 28±2 6.05±0.2 5±2 
outer 
headgroup 5 9±3 1.84 4±3 9±1 2.00±1 7±2 
lipid 
deuteration 
layer 
content n 
before resveratrol adsorption after resveratrol adsorption 
t [Å] ρ [10-6 Å-2] φw [%] σn,n+1 [Å] t [Å] ρ [10-6 Å-2] φw [%] σn,n+1 [Å] 
d13-DPPC 
tail 4 31±1 -0.40±0.10 21±10 5±1 33±1 -0.40±0.04 21±10 7±1 
outer 
headgroup 5 8±1 5.99 50±10 7±1 11±2 5.18±0.83 60±10 7±1 
d62-DPPC 
tail 4 30±1 6.20±0.23 13± 2 6±1 35±1 6.50±0.06 35±1 7±2 
outer 
headgroup 5 9±2 1.84 30±16 4±1 15±2 1.96±0.53 50±6 4±2 
layer 
content n 
d13-DPPC/cholesterol 
before resveratrol adsorption 
d13-DPPC/cholesterol 
after resveratrol adsorption 
t [Å] ρ [10-6 Å-2] σn,n+1 [Å] t [Å] ρ [10-6 Å-2] σn,n+1 [Å] 
tail 4 33±2 -0.43±0.11 5±1 31±1 -0.34±0.06 7±1 
outer 
headgroup 5 8±2 6.17±1.70 6±1 11±2 5.67±1.74 4±2 
Table 1: Fit parameters as obtained 
from incubation experiments,  
with headgroup and with chain 
deuterated DPPC 
Table 2: Fit parameters as obtained from co-solvation experiments  
Table 3: Fit 
parameters as ob-
tained from 
incubation 
experiments on 
binary DPPC / 
cholesterol 
membranes 
CONCLUSION 
  Resveratrol is not only an anti-oxidant but as well 
physically acts on a host membrane by accumulating at 
the headgroup-chain interface.  
  There it locally modifies the structure by forcing the 
headgroup into a more upright orientation and initiating a 
condensation of the chains. 
  The condensation effect of res and cholesterol is reverted 
when both are present in the membrane, most probably due 
to the formation of cholesterol-res dimers. 
